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Apparatus and Method for Preventing Degradation of Ferroelectric Memory Device due 
to Hydrogen 

Abstract: 

A ferroelectric memory device and a method of fabricating the same are provided. 
Particularly, provided are a semiconductor device and method for fabricating the same, through 
which degradation of ferroelectric characteristics due to hydrogen is overcome. 

The ferroelectric memory device uses a characteristic degradation preventing layer 
having a stack structure composed of a metal oxide layer and an insulation layer, which are 
formed on the top and side of a ferroelectric capacitor, thereby preventing the characteristics of a 
ferroelectric layer from degrading due to hydrogen dtiring an interlayer insulation layer 
formation process or a passivation process. 

By using the ferroelectric characteristic degradation preventing layer, the reliability of a 
ferroelectric capacitor and process yield can be increased in fabricating highly integrated 
DRAM. I g ^ 
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miE^ g£H 7!#(HI tae ?Hni!A|E1 UEh^i 

x-02E^ s S'S^ n\ ^mm me s-^^x-a ^hebaiei ue^hi bss. 



X-tl3£^ 5 ^"S^ Still ^Mmm ^^t} AlgCHI imO\ ^± him AI^ llh S-SSX-ll ?HnflAiE12J ^Ai 

7;ii4£e ^ ^'S^ ^iii ^Mmm ^^t^ wmi mm ^± him ais ^g^i m\m ^^21 
Ms^'E B ^'"^^m uMm mE mvs\Ei =?^m uEi-yj bss. 

MB^^ a ^"^^J fll3 ^AltHltHI CEfM ?>^S2!^^1 ?HiiliAlEi UEfyi 

200 : 1221(0111 mO\, Tia) 

201 : 2!^ . 

202 : 

203 : 3^ 

204 : <:l^£^^^(o^l# mo\, ira) 

205 : lSS^(Oiie mQ\, Ti^) 



a^£3t^| SIS SSCHI SiOlAi *! S5jE(chip dereityp^ Bymm 2!ot ?HniiA|Ei:?f ^ sie = 

SSh TaS- 3HiillAIEieq B^I ^^S" ?HHHAl^h^M gCHAI^ ^ *^ ^^^^ ^2^01 g^o^SiH A^e§^^ ^OIQ 
. ^, CllSCclynamic random access memory; DRAM)°J 2oh T^ISg ?HSHAIEi°J S2!X-l!SAi BaSrTia(BST), BaTiQ,, 

SrTiCL, Pb2rTiO,(PZT) gOl AFgtlH Si^EH, DIM i>^^2ai^ 100 OI&»-°l i;^^ 21^^ ^£173 SiQ. 

?>^SSX-I1 ?HSIIA!Ei(Hl Afga^ PZT ^BJ ?^°2xll#s At^s S^£S St^^Hl Si^DI, 600-^700X2^ dllH 
^ US&HAI ^^£|HS ^^^Sx-il 5HSBAIE12J 2= 0|£1*H 5^ B.^SOflAi 39 4^ °iI2 ^>il 6^5^£IXI "-tj 

S(Pt), MEfag(Pd) S! ^AlB(Ruthenium) ^01 Af^tlli SiCK 32:^011, PLZT, PZT, PLT, BST ^ej i>^°3x-ll e^t 01 

a^tS s^o^A^, -fe^^i i>^^2!tHit ^st^s A^gt^ Soh ^HnHAiEit ^^ti ^mh,) yy^^m 

^l-i^s Olg.ol-0] =^ #Z]- 1 9 inter layer dielectric/intermetal dielectric; ILD/IMD) S 

g iIHAIl«IOIi^ (passivation) g# ^tHu^Tii tl^DlL OILIHtHl SSQe ^UM ^'^^M^ mSO^^t^u^^ 01 
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1 10AI?I?1I ^IQ. 



012^ OlSWlA-i, HHs(Pt) OlEie^AhOlHdra), ^AlH^MOIE(Rua). LaSrCoa(L3C0) BS\ mm 3 

[HAiu^a^ m^tm ^tstin Si^oi, ^iis 3[hs A^grf^ g^tnis ^^i:?|{hia-i ^m\m 

mo[D\ ^± ^4^(hydrogen damage)!)!! S^^t 7I#(HI ^^o^01, £A|U| AKVoshihisa) §0t 1997t3 □! 

^(Journal of Applied Physics)^ MSZ"^ nm]^ LHXl Xi!344^CHI ' The effects of catalytic nature of 

capacitor electrodes on the degradation of ferroelectric PbCZr Ji )a thin films during reductive ambient annealing 
- CHI :JHAI9CH SiD. 



3EfLK 2stl t^t.\m S^Ilh TUSCHIAI S-^(£chottky barrier)Oi ^SEIXI 

t^B, leH [0^3 ^ti ^'^Si-ii stte wxish^i ^i^ra pt/pzi/pt ^oii 

S "-ilsdODt f n ^lOil PZTe|(102)l g^^^HI fe^^ 2^(103)1 im'^tA^ Pt/P2T/Pt 75^ mm ^ 

H ^Dil TiCtClOO) %m g^^KS ILD/IMD E^ IH AllHIOl^^f ggCHIAI ^Bl^ P2T°'-2J ^3 CH;^;^J^^ 

Q. 

3EfLK ^± nt^ ^^XjS^o^ Tia# A^gth^ gBH S^I^S ^EIE ^th^^SJ EHAimiOld ^CHI AhgEI^ SiK 7h^^ 

[P-BUI. ^-S^ ^"-SajfOM ^^Zt- ^^^#1^ ^Het^ PIS 5HI1IA|E1 S^xlOil SiOlAI, IS 

cj-Tii lillAimiOi^:^ E^?^ltKI SiCHAl, 4i:i(Hl ^tT ^Sl^^:?! SI 3 

PIS 3§h ^HEBAlEi &7:IOi] SiCHAI, ^S^T ££e iiliAimiOld t^?1I(HI SiCHAI 4^^2J (HISBI 



'^^tV\ B E-S^ 112^ ^^£3CU P?S^ Ik^'^n 2th Xl^^ ^HSHAIEKHI SiOiAl, o^E^^| 7ie i^^2J 

2^2h; fe^:'! of^ a^ni- i>'-S2!xHi^ s 3^2J ^"-^l hE14!^ ir^^x-fl ^^xie^^ 
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B ^^S2J tl^^^3!t^ ^AlOII^Ai, miea ^HSHAIEiBl 2^(201) S 2^(203)£SAi ^^(Pt)# Al-g^^ 4^ 
Si^Dl, 3 ^l(HI ^S^i y|^^(202)^^Ai BaSrTi^, BaTia, SrTia, PbZrTia g CHlr uhUM Al-g^^ ^ SiH 

SSicJI lfA|2,^£SA-l Tia/lra/Tia2| 3# ^# ^ SiCK B ^^S^ ^ ^^^t^ ^AlCNI^Ai, 

i^-S^iSIl m\- 7fi& ?HEI1A1E12J 2^(203) ^ 2^(201)SSA1 ^^(Pt) 01£|(H1 ^A!e( ruthenium), ^El-Qg 
(palladium), S^Crhodiura), Oieie( Iridium) ^# Af^^^ ^ SiCh. 

B ^-s^ XIII ^AioiKHi mt[ ^^Ais|ogxi siig^i Tia /ira/Tia(2oo, 204, 205) ^^011 ^o\m, 

lra(204)a^^ ^01 ^± o^gBJ ^DH t^^'-OI B^^SAie:^ XIUH Sil O^USL 2tS 

01 i^H^, Ahgrash i£h^Dh# ^^t[Q\ gtheii ^g^^Tfi Eieai, ^ 

^^S2J M] ^kmm mm Ira(204)e4-^ 400*C Ot&'-^J EBAIlfllOlil^ g§ e?ll(HIA1 SiH :?^^S^Ei 7h^2J 

2! SI! M Pt/PZT/PtC201, 202 , 203)£g2J S^Ahl ul-Dl, -^ol S^^g A|-g£l^ S^tHl^ HS^jm^J S 

$ S^^CT ^X1i:?f 1 4 Si^ Wt} ^^^^h^ ^''^SSII ^Xill 7:f-B^^ ^ SiEK 

a ^^S(H1 m^'^t.^ ^AIWISAI, ^^^2Sfl(202) i! ^^^2)1^1 ^th ^^AI0(2OO, 204, 205)°J ^^g^^ # 
MCsol-gel) ^^S, :i:it)Eig(sputtering) thWi^^l^^CCVD) ^' ea^! g^^CPLD) A^gW ^ SiCf. 

s u|.Et-3jt]- ^AIWISAI, sat)- ^± ^-t^ ^Siis ^^^^(204)£SAi Ira 0I2I(HI£ RutV, U(3r)Coa, SrRuU. 

caRua tmmm Mg^- ^ si^cn, t^^#(2oo) ^' ^^^0C2O5)(hi m^^'^^M iia Aua^ Ahg^- ^ 

^E*^, B ^'S(H1 U}^ 4'A|(flI^Ai, 4=^ ^^^h '^MM ?!t^ ^'■^^ S=' AlOfl iiH±2J #^ul mCH 

^:?i ^itH, ^ l7:^al ^^tsohcn ^m?^ mom5:m sse ^ Sia. 

Xil3£^ s a-s^ j^iii ^A|0!I(H1 [I>E i^^Siil Sol- ?HnHAIE1(H] CHthOI ^rfc BKAIlHIOId ^Sm 2!ti!t]- ^ ^ 
^ Uayj SaOICh ^'SHI ^AIOIKHI CUBI- Pt/PZT/Pt i^^Si-ll 2§h ^HnHAIEiOil ^^SSi-il mt[ 

%'J\'^ Tia/lra/Tia ^BIAI^IB, 400-cOiiAi 5000 A ^JIil°i PE-TEOS ^a^ S'5^^^1 g^^AIS^SAN SiH 

hiaAlEi ^^:?l ^'a5 Ofl^ietltra S^ A^OKHI ^{^m 

JiI3EM irSofS, i^^tl A|-2,^(| ; 301 UEf^! ^^^1 Pt/PZT/PtM ^"-EHCas deposition) 

O^l^^^oj ^SOIffl, 2g^£^ S(* ; 302)£^ UEh^H Pt/PZT/Pt2i i>^SSjil DllSa MOfl H W 

g£i sot 4'AIM(HI [!>€ TiOt/lra/Tia gtF i>^X|2|t AIStHI CH^KS, 400*c[HIAj 5000 A PE-PEOS ^'a 

SE«>, S^Xf Uayi ^£!(X; 303)^ Pt/PZT/Pt 2.^^2*11 DflSa ^Oil g2H 7l#tHI ttf^ XiQ, 

^^011 CHsKDl ^^71 52!ih ^^t^ ^± i^'h^tHI ir^Aiei ^Wl i>^^Sx|l ?HSHAIEi2J ^= ^^0\t}. 

M3Bm S^^ehB, ^ M\ ^AIDIKHI [C^BI- Pt/PZT/Pt ^'^^n ?HIiHA|Ei2i SSOfl TityiraAia ©"Xl^l 

# A|g(302)^ Z'^m^ Em B?1l(as-depositlon)(HIAl Z'^m^\ mU\tV[ Xil5@ (301)1 4^ 

m ^^xi ^^n 301^ ^?g3h3 siee w ^ Si^oi, lai :'i#(hi [i>£t pt/PZT/pt ^^^sx-a ?hehaiei ^^^m Tia 

£5*1 A|g(303)^ ^^^0\ ^SI-EISl^Dl, ^il^! 2):?^ UEHHS SICK 
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lu^^ B M\ ^Mmm ^'^^M ^HHHAiEitHi imo\ m± mm o\^t[o\ eejxi no\m oiBigcHiAi = 

gti UEHdl E30ID. Oi:?IA1, R, L, C. 2^2,^ ?||OliH ^'S\ ^E^, '^^i. §h¥ 

S^i^hS, Pt/PZT/Pt# 4'EH(HIA-1 ^^If^ Ahi(300)£l- 8 ^'SHJ ?;in ^AlOlItHI [Q^ 4^^011 

i>^^t^^t AieC301)2| ^=ifs 13-14 M Coul/cnt £^Ai ^^^01 PE-TEOS StS ^(Hl£ 
S^LK #eH rJl^fHI [Q-B^ Tia 135>-ohl Ah^ti- A|S(303)2J ^^ITS 5 m Coul/cnv^S m^OI 

mssl^ b ^"SHi 71112 ^'AiMiiHi i[}m ^'^m^\ mMMEim UEi-yj Et-SHoicK Ms^m i^^2*if miea 2 

t[ ?HUHA!E1 Pt/PZT/Pt(20U 202 , 203) ^^i^tHI ^XI^^o^aI Tia(200)°|]lh lra(204)S[°l 2# 

B ^'StHI [l>€ 4'A101I^A1. ^^^3X^1 ?HHltA|E12J ^^^(203) a' ol-^ 2^(201)S^ "-i?s(Pt). ^EFLig(Pd), S 

e(Rhodium) ^1 MEV ^ Si^Dl, S-^SIM ^^°^(202)^^A-i BST, PZT mm A[^V ^ ^Q. 

XIIBEe B ^'■S^ ^-IIS ^AlEfllCH! [Cf^ S^xIM UEI-yj ^SOIQK MS5.m U^t^'^. Z'^^M IHISa Bo[ ?HSHA| 

El Pt/P2T/Pt(201, 202, 203)2J a^^CHI IrOt Ira/TiCt^J SJ#°|(210)m ^St.^ ^ 2!^(203)i^ %m HHS ^.^ 

uig^ ^0^^ wsHj mm s^ii ^ oisH^^ 4^ b ^^s^j mgnh ^'^m o± 

2] 7H^1\ ^AlOl!^ B s^it 4^tStPI ^Ith QtE =?^^ ^^U :?IB^SA1 ^A| A^tl 4^ 

SieOl S^H ^Om AHMOil SJtH °ii:|£|CHOt t^E|-. 

A^E^OII 32f W= 4^g ^S^! §^ S^IOflAl :'|^*'- E'SSj Af^MDIU 5101 UXI Sr^^ 



(HI 4^rir ^^Xll Tia/lrCl/Tia ^# Ahgt^S^Atl, PE-TEOS Oim ^'^m^\ 5HnilA|E1°J 

ms S:' M^if^ 4^ SiCK 

cEeh, s «^«oii [[fg ^HuHAIEI g-^^!^ ^3^^ SHAimiOld B^IIMAI 4^^ ^hxi: 

Oil 2Jt^ 4^^ =5tllt oBl*!- 7|#SAi. HS^ CIIS SStHI ^g^' QIISEI i.ig|^ V^' 4^1 §CH1 



(57) m^si 

g^tr 1. lis^ us^ -^^^^n i^^ mikv^m s^chai. 

^^2J ^9 #1' ^lOii ^S^t 

Av:ii s= o|o^| ^^£1 ^^o2i^| 

^^71 i^^m^sx 4^^i m^iii^ ^^^sit-ii 

g:?t^ 3. Xill*hOil SiOlAI, 1^^:?! i>^^3iHI ^th a^7;i°|S bh£M S§ Sits BTIiOilAi SSEI^ 4^^2J n 

g^tJ- 5. fflimCHi SiCHAi, ^^71 ^'S a^Al°^ ^S^^ fe^^Wi i^^oHl, ^^71 - 

6. ;g!4tr SIIBt^CHl S^OiAi, Sill ^S^^e jiCt AUCt §2] CH^^ thUS ^^1!^ ^^HS 

S^tl- 8. fllBt.'-Oil SiOIAI, fet-^l Xii2 ^S2t-^ Tia AlA S2J 01^ ShU# Ah§th= 51# ^g^S 
ai ?HSilA|Ei Sxl. 

9. HS^ e^£5e^l Clisej S-^^i-U 2th TH^ ?HH!IA|Ei(HI SiWAI. 
&^£j^l 7!B ^^Bi ^3 11 ^KHI ^^£1 th¥ 2^2h; 
fe^:?l th^ 2^ ^1011 ^S^i i^^2x-ll M^Hh; 
^^S23fll 11 ^^tHI 2^3h; 

2^ ^^^tm 2^(H1 gltlOi Hll 2>^^2t-|| ^7\'^W. 

^•)\ <^tH S! ^^2h. 2^ ^^^2SI2h th^ 2^^ ^^t lEIii^ XII2 ^^^2x11 ^ 
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g^t^ 10. M^m SiCHAI. ^'7\ liW mt[ irXi^l Ira, Rua, (USr) CoQ.. SrRuQ., CaRua S t[ 

g^ti- 12. J2S^ Clisej i>^^2!Sll ^!o^ 7i\^' BWMMBM M^m^ ^^SOil SiCHAi, 

^^71 2^ ^t(Hi ^'^m^ mmm btu; 

g^ti- 13. °!oiAi, ^'y\ u^m ^\ti ^^^^^ "-^^s(Pt)# g^^h^ ^tt6^^ 

14. ^ln2fr^(HI SiWA-l. tf^ 2^ ^1011 mi'l E!"?!!^ BaSrTiQ,, BaTia. SrTiCt, 

PbZrTio, s CHi= ohue ^nm 2>^s2!5cii ^hhhaieisj xii^ a^g. 

itm^^ ?HiiAiE1^ 731^ . 

16. XII 12^^01) sioiAi, mt\ ^^xis^# Bn^. 

i>'-ssx-u ?HnHAiEi =?^m s^wi tsm ^sui-^ sn: 
7311 ^3^1 A^^oii =^ iist^ eTii 

1 511 mS^S m= S>^^S3tfl ?HIHAIEH X1IZ£ ^^S. 



(LaSr) CoO,, SrRuO,, CaRuO. B CHh ohUl ^'^m\ ?HEKAIEi2i . 

g^t^ 20. 17*^011 SiCHAI. :^^7i '^^^(Ht ^112 £jttl-^ Tia Aua ^ CH^^ ^hUl 

gel), ^fflEig. CVD i^.PLD g ^hU^y i>^S# A^^thOl ^t^th^ ^^^2*11 ^HHHAIEI^ M 

g^t^ 23. n]2%>m SiCHAi, ^^71 ^^-^ 2^°] ^'^m ^'^m\\ m-^ mm %'7^\^m ^m^ t^±p\ m\tt 
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